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(54) MULTILAYER PIEZOELECTRIC ACTUATOR 

(57) Abstract: 

PURPOSE: To prevent breakdown of a multilayer 
piezoelectric element even when an offset load or a force 
of rotation in the horizontal direction is applied to - a 
pressure top plate, by a construction wherein at least 
either the side of the multilayer piezoelectric element and 
the pressure top plate or the side of the multilayer 
piezoelectric element and a bottom plate is put in 
spherical joining with each other. 

CONSTITUTION: The upper surface of a lower support 
member 26 interposed between the lower end of a 
multilayer piezoelectric element 18 and a bottom plate 12 
is fixed on the lower end face of the multilayer 
piezoelectric element 18, while a spherical recession 26A 
Js formed in the central part of the lower surface of the 
member and put in spherical joining with a spherical 
projection 12A formed in the central part of the bottom 
plate 12. A spherical recession 24A is formed in the 
central part of the upper surface of an upper support 
member 24 and put in spherical joining wijh a spherical 
projection 20 A formed in the central part of the lower 
surface of a pressure top plate 20. In the case when the 
load of an object 36 is not applied uniformly to the 
pressure top plate 20, but becomes an offset load, the 
offset load is transmitted to the multilayer piezoelectric 
element 18 through the part of the spherical joining of the 
pressure top plate 20 with the upper support member 24. 
Thereby the offset toad acts as a- uniform load in the 
direction of lamination of layers. 
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PURPOSE: To prevent the mechanical breakdown 
caused by internal stress by providing a stress 
relaxation part between inner electrodes.. 

CONSTITUTION: Piezoelectric layers 2, which generate 
displacement when voltage is applied, and inner 
electrode layers 1 are stacked alternately, and the inner 
electrode layers 1 are connected alternately in common 
to outer electrodes 4. Furthermore, the outer electrode 4 
is connected to a lead wire 6, and voltage is applied by 
two lead wires 6. Moreover, within the piezoelectric 
ceramic layer 2 caught by the inner electrode layers 1 
connected alternately to the other outer electrodes 4, 
stress relaxation parts 3 are arranged at the sections 
where the inner electrodes do not lie one above the 
other, or the sections including the peripheries where 
they lie a little one above the other/that is, the sections 
where electric fields do. not work. This stress relaxation 3 
is in granular form, and does not restrict the 
displacement of piezoelectric ceramic. Accordingly, 
stress does not ■ occur, and it never prevents the 
displacement of the element at large, and also it does 
not cause mechanical breakdown. Furthermore, it has 
strong structure against compression, too. 
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